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26
We report the production of vertically aligned and interconnected ZnO core/shell nanorods using 27 pulsed laser deposition (PLD) in a continuous two-step growth process. X-ray diffraction studies 28 showed wurtzite structure and c-axis orientation with a high degree of verticality. Scanning electron 29 microscopy showed a characteristic interconnection morphology between the nanorod tips uniformly process reproducibility. The rationale for using these growth parameters (substrate 117 temperatures and oxygen pressures) is based on our previous investigations [30] . For 118 example, a 450 °C growth temperature for the seed layer provides a better crystalline 119 substrate compared with 100 °C and 300 °C growth temperatures. Furthermore, growth 120 parameters such as a substrate temperature of 800 °C and an oxygen pressure of 600 mTorr 121 were found to yield the best morphology in terms of a uniform nanorod deposit with sharp 122 and faceted nanorod tips, no cracks in the deposit, and minimal non-columnar growth and 123 merging of columns [30] . 124
The structural characteristics were investigated by 2θ-ω x-ray diffraction scans 125 (XRD, Bruker AXS D8 Advance). The surface morphologies and nanostructures were 126 studied by scanning electron microscopy (SEM, Carl-Zeiss EVO series) and transmission 127 electron microscopy (TEM and HR-TEM, FEI Technai G 2 S-Twin, operating voltage of 200 128 kV). Low-temperature (13 K) PL spectra were recorded using a 325 nm He-Cd laser 129 excitation with a 1 m model SPEX 1704 monochromator. Raman spectra were measured at 130 room temperature using a Jobin Yvon Horiba LabRAM 800 spectrometer with a 488 nm Ar 
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